What kinds of memory aids do people use to help them remember in their daily lives? Depending on the situation, they may use internal aids (e.g., mental rehearsal, imagery) of the types usually studied in the laboratory or external aids (e.g., reminder notes, asking someone else), which are rarely investigated but may be often used. College students indicated that they used external memory aids more often than internal aids (a) to prepare for future remembering than to remember past situations, (b) to remember spatial tasks than to remember verbal tasks, and (c) to remember to do things in the past than to remember information from the past. External aids were rated as more dependable, easier to use, more accurate, and more preferred than internal ones. At least one external aid, taking notes, affects encoding and not just retrieval, as shown by (a) its facilitation of remembering even when the notes were not available as retrieval cues, and (b) its induction of greater categorization of the to-be-remembered items than the use of some other memory aids.
What kinds of memory aids do people use to help them remember in their daily lives? Depending on the situation, they may use internal aids (e.g., mental rehearsal, imagery) of the types usually studied in the laboratory or external aids (e.g., reminder notes, asking someone else), which are rarely investigated but may be often used. College students indicated that they used external memory aids more often than internal aids (a) to prepare for future remembering than to remember past situations, (b) to remember spatial tasks than to remember verbal tasks, and (c) to remember to do things in the past than to remember information from the past. External aids were rated as more dependable, easier to use, more accurate, and more preferred than internal ones. At least one external aid, taking notes, affects encoding and not just retrieval, as shown by (a) its facilitation of remembering even when the notes were not available as retrieval cues, and (b) its induction of greater categorization of the to-be-remembered items than the use of some other memory aids.
When we want to remember to buy groceries on the way home after work, we may write grocery lists in advance. When we want to remember to bring a book to school in the morning, we may put the book in our briefcase the night before. When we are trying to remember a telephone number long enough to dial it, we may rehearse the number. These activities demonstrate the use of memory aids-devices or strategies that are deliberately used to enhance memory. Simple and ordinary as the memory aids may seem, they play major roles in our daily lives, and their use is the central focus of this article. We begin our investigation by collecting normative information about the use of different types of memory aids in a variety of situations, and then we examine encoding and cuing properties of selected memory aids.
Memory aids may be classified into two general types (see Harris, 1980 Harris, , 1984 . Some aids involve reliance on memory internal to oneself, such as mental rehearsing, alphabetic searching, mental retracing, the method of loci, and other mnemonic systems (internal aids). Other aids, which are rarely studied, involve the use of tangible, physical aids external to the person, such as making lists, writing on a calendar, and putting an item in a special place (external aids). Roughly speaking, internal aids correspond to the variables that are often tested in laboratory research on memory (and that may overlap with memorial processes themselves), whereas external aids correspond to the techniques people claim to use as memory Correspondence concerning this aricle should be addressed to M. J. Intons-Peterson, Department of Psychology, Indiana University, Bloomington, Indiana 47405. prompts in their daily lives. The characteristics of both internal and external aids might be combined, as when one tries to bolster internal memory retrieval by the external feedback of voice (saying out loud) or by writing (trial technique). The latter, combination aids, and both internal and external memory aids, are illustrated in Table 1 .
The characteristics of external aids suggest that they are likely to be used for the following conditions:
1. Situations in which memory must override the potentially interfering events that often separate learning and recall, for example, remembering to buy groceries after work. The use of external aids should be particularly important when we must attend to the intervening activity.
2. Situations with a long temporal interval separating learning and recall, as when we make an appointment for 2 months in the future. Calendar notes seem appropriate in this context. 3. When there is a high premium on highly accurate, perhaps verbatim remembering or when internal aids are not trusted to yield memorial accuracy, for example, using a timer as a reminder to remove a cake from an oven.
4. When the to-be-remembered information is difficult, does not cohere readily, and so forth, and external aids are needed to preserve important aspects. Lecture notes could be examples.
5. When there is limited time available for encoding, rehearsal, and using mnemonic techniques. Putting an item in a special place might be used when one does not have time to develop a mnemonic system. 6. When memory load is to be avoided. This situation might occur when full attention must be allocated to other activities, and one does not wish to risk possible practice interference from to-be-remembered information that is being held in memory.
Internal aids may be used in the following situations:
1. When one does not want to rely on external prompts. Reciting a role in a play is a good illustration. Note. Italicized names were those used to identify the memory aids in the left-most columns of the answer sheets. ' I = internal; E = external; C = combination.
paper and pencil are not available) or are hard to use. For example, when one attends an informal lecture without writing paper and has to rely on internal memory aids, such as rehearsal. 3. When the request for recall is unanticipated and no external aids were prepared at the time of learning. Alphabetizing, retracing, trying to relate to-be-remembered items to life's events all might be used in this situation.
4. When the preparation of external prompts might interfere with comprehension. For example, taking notes during a complicated lecture may interfere with understanding the material.
5. When external aids would be undesirable or inconvenient. Carrying multiple lists, timers, large numbers of photographs, and so forth, could be nuisances.
6. When the interval between learning and recall is so short that external aids are not assumed to be needed, as when one needs to remember a telephone number only long enough to dial it. Simple rehearsal may suffice.
Some common themes run through each set, allowing classification of the situations in terms of whether a person knows that memory will be required and has the opportunity to prepare for the recall. When a person has this knowledge, external aids are likely to be used because these aids increase the likelihood of accurate remembering. In other words, external aids will be used for future remembering unless their use is contraindicated (as when taking notes could interfere with comprehension). This is true despite the labor occasioned by their use. When recall is unexpected and when the person has not prepared external aids, internal aids will be used. These expectations are tested by questionnaires in Studies 1 and 2. Despite its vulnerability to such hazards as demand characteristics and fallible memory, the use of self-report questionnaires seems to be the most effective means of gathering normative data about situational memory-aid contingencies.
The third study addresses possible encoding or receding effects of the preparation of external memory aids on recall of the information and the effects of absence of a prepared external memory aid. Intuitively, we seem to have a better chance of remembering grocery items if we have prepared a list even though that list was left at home. The preparation of a list offers opportunities for receding which, by enhancing the similarity of the encoding/receding and the retrieval processes, should facilitate recall. In other words, under certain conditions, external aids may influence the contents of memory, a role typically attributed to internal aids.
Some limited information is available about the use of memory aids. Because of the assumed importance of the situation, we focused on experiments that had investigated the use of memory aids for the past and future remembering of a number of situations. Unfortunately, most research on memory aids has probed their frequencies of use either in general (specifying no situations) or in a limited number of situations. Harris's (1980) work represents the former type. He asked adults to indicate how often they used each of about 20 memory aids (see examples in Table 1 ). No specific situations were identified. His subjects indicated that, in general, they used external memory aids more often than internal ones.
During the final segment of the interviews, he explored the situational specificity of memory aids by asking the subjects how they "set about remembering" and "how likely is it that [they] . . .would be successful" in remembering in 12 different situations. Harris considered the results to these latter queries to be uninformative and did not report the results in detail in his article. Perlmutter (1978) also asked subjects to estimate their ability to remember (or the likelihood of their forgetting) without describing specific situations.
Other research has examined single situations. Meacham and Leiman (1982) reported that having tags on key chains helped subjects to remember to mail postcards over as many as 32 days, and Kreutzer, Leonard, and Flavell (1975) found that children produced more external than internal aids when asked what they would do to remember to bring skates to school the next day. In other relevant work, subjects were asked how they would learn lists of unrelated words (e.g., Kick & Waite, 1971; Engle, 1967) . Collectively, the results suggest that external memory aids may be preferred to internal ones, but the limited number of situations sampled constrains the generality of these findings.
One study deviated from this trend by using a number of situations (Herrmann & Neisser, 1978) . Herrmann and Neisser asked subjects to estimate the likelihood of remembering or forgetting in specific situations. However, they did not evaluate the relative use of internal and external strategies in past and future memory situations, thus the issue of situation-specific uses of memory aids remained unresolved.
Study 1
In the first investigation, we studied the situational specificity of the use of memory aids. The central hypothesis was that external memory aids would be used more often when preparing for future memorial situations (future remembering), whereas internal aids would be used more often when retrieving past memories (past remembering). These contingencies are not trivial, for both kinds of aids could, at least theoretically, be used for both past and future remembering. For example, consider making a telephone call (e.g., numbers 1 and 7 in Table   2 ). To prepare for future remembering one might use internal aids of, say, rehearsal and forming images to try to retain the number or one could use external aids such as writing notes, writing on the hand. To retrieve information from past remembering one might try to recapture mental rehearsals, or ask a friend for the number.
In addition to examining the use of external and internal aids to facilitate future and past remembering, Study 1 also tested situations that were predominantly verbal or spatial, a distinction that appears frequently in literature about cognition (e.g., Paivio, 1971 ) and hemispheric lateralization (e.g., Springer & Deutsch, 1981) . Predictions about the types of memory aids most likely to be used in verbal and spatial situations are not straightforward. Although the verbal nature of many internal aids (e.g., deliberate rehearsal) should be particularly compatible with verbal situations, other internal aids are distinctly spatial (e.g., the method of loci) and might be more compatible with heavily spatial situations. Similarly, some external aids are distinctly verbal, such as reminder notes, whereas others are highly spatial, such as diagrams. To our knowledge, extant models of memory do not specify the types of memory aids that are common (or optimal) for the above distinctions; hence, they make no predictions for the verbal-spatial distinction.
Until now, we have talked about the frequency of use of memory aids without classifying the meaning of this concept. In fact, the concept of frequency may assume two meanings: one corresponds to the generality of use across situations and the other refers to the frequency with which a memory aid is used in specific situations, given that it is applied at all. This is an important distinction, for there is no a priori reason why the two should be correlated. Some memory aids may be applied to a wide range of situations, whereas others have more circumscribed applicability. For instance, some aids, such as asking others, may function as "fall-back" tactics in many different situations, but these aids are not necessarily used often in a particular situation, such as asking for a person's name. We hypothesized that, because internal aids do not seem to be as closely linked to characteristics of specific situations as external aids, they would be more versatile than external aids and would be used in a wider range of situations. External aids, however, may be considered more reliable than internal aids. If so, they might be used more frequently than internal aids, given that they are applied to the situation.
In addition to the generality and frequency of the use of the aids, we were interested in why particular aids were chosen.
Some memory aids may require more effort (e.g., the method of loci) than others. Some aids, such as reminder notes, may be considered both more accurate and more dependable than others. Hence, in Study 1, we also asked the subjects to rate the memory aids for dependability, ease of use, accuracy, and their preference for using the aid.
Study 1 required the selection of (a) memory aids to sample internal and external types; and (b) situations that were past and future, verbal and spatial, and all of which described a number of commonplace memorial situations. For the memory aids, we drew on Harris's (1980) list. Some of the memory aids were revised (e.g., substituting calendar notes for diary) and others were added (photographs, saying out loud, the trial technique, and tying to other life events) after initial pretesting. As Harris (1980) discusses, some internal aids are difficult to distinguish from simple methods of remembering (e.g., mental rehearsal).
To address this problem we asked pilot subjects to describe the specific "memory aids or memory devices that [they] use to help themselves remember." The memory aids that they described are listed in Table 1 . The situations were adapted from Herrmann and Neisser (1978) . All together, 16 situations were cast into two forms. One form assessed future memory and the other form assessed past memory (see examples in Table 2 ). These situations were selected so that half were predominantly verbal, and the other half were predominantly spatial.
Method
Subjects. One hundred twenty female and 101 male students in introductory psychology classes participated as one way to fulfill partial class requirements.
Materials. Booklets were prepared that contained (a) the instructions, (b) an alphabetical listing of the definitions of the memory aids Table 2 Samples of the Situations, Study 1 Situation Future-verbal \bu have just stepped into a phone booth and have called a long distance operator for a new phone number you need. After he gives it to you, how do you remember it while you are dialing? You are sitting with a bunch of friends who are telling jokes. You hear a couple that you really like and want to remember. How do you remember them? You have just looked through your cupboards and realize that it is time to go to the grocery store. How do you remember what you need to buy?
Future-spatial
You are going to begin a two-day trip tomorrow to visit a place you have never seen before. \bu look at a map for directions. What would you do to try to remember where to go if you couldn't take the map with you? You and your friends are seated at a table in a fancy restaurant. The waitress comes to the table and introduces herself. How can you be sure to remember what she looks like when you need her later? You are taking some visiting relatives to an amusement park. How can you be sure to show them all the important (fun) areas?
Past-verbal
You are interested in making a long distance phone call to a number you have called before, but you don't have the number. How would you try to remember it now, without calling a long distance operator? You are sitting with a bunch of friends who are telling jokes. You know that you have a couple of good jokes to tell, but you can't remember them.
How do you remember them? You are at the grocery store to pick up a few things you noticed you needed when looking in your cupboards earlier. Now you can't remember them all. How do you remember?
Past-spatial
You are driving to some unfamiliar place. You looked at a map the day before but had to leave the map behind. What would you do to try to remember where to go? You and your friends are seated at a table in a fancy restaurant. The waitress comes to the table and introduces herself. Later, when you want to speak to her, you need to remember what she looks like. How do you remember? You are writing to some relatives, telling them about the important (fun) areas in an amusement park. How do you remember them all? (Table 1) , (c) definitions of the five scales (see Appendix), and (d) 8 of Procedure. The subjects read through the instructions as the experithe 32 situations. The two definitional sheets were inserted, loose, into menter read them aloud. The instructions told the subjects to place the the booklets so that the subjects could keep these two pages in front of two sheets of definitions in front of them and to consult these sheets them as they worked on the situations. The results of the pretests yielded regularly as they worked through the booklet. They were told to read the 18 memory aids defined in Table 1 , plus the two additional categothe situation described at the top of each response sheet and to decide if ries of other and no memory aid. The classifications of the aids as interand how often they would use each memory aid in that situation. They nal, external, or combination were not on the sheets given to the subthen assigned the appropriate number from the frequency scale to that jects, nor did the instructions suggest any kind of differentiation.
aid. This procedure was followed for each aid. Next, for any aids they Sixteen situations were modified from Herrmann and Neisser's would use in the situation (i.e., any aids given a frequency-of-use rating (1978) Inventory of Memory Experiences to provide two parallel forms greater than 1), they were to rate the aid's dependability, ease of use, of past (P) and future (F) situations. Half of these situations were comaccuracy, and preference using the scales defined in the Appendix. The posed of components prejudged by pilot subjects to be primarily verbal meaning of each of those terms was described in detail by the instruc-(V) and half, of components prejudged to be primarily spatial (S). Thus, tions. This procedure was followed for each of the eight sheets in the there were 32 situations all together, 12 of which appear in Table 2 . Eight booklet, situations, comprising two samples of each of the four combinations of PV, PS, FV, and FS, were assigned to a subject, with the restrictions that the situations be different and that all situations were tested equally ofResults ten across all of the subjects. The situations assigned to a particular subject were randomly ordered.
The first two sections of the results consider generality (the One situation was written at the top of each of a subject's eight rerange of different situations in which a memory aid is used) and sponse sheets. The 20 memory aids were listed below, in alphabetical frequency (how often memory aids are used in those situations order, in the left-most column. Five additional columns were arrayed for whicn fl^y are a pp ropr iate). The third section addresses the across the page. The subjects entered their ratings of frequency, dependratings of dependability, ease of use, accuracy, and preference, ability, ease of use, accuracy, and preference in these columns, using the wjthjn ^ ^^ wg consider ^ overall use of the ajds and thenexarninetheeffectsofspecifictypesofsituation, of the number of times an aid was used in a given unit of time, such as Generality of use across all situations. The participants mdi-6 months or 2 weeks. Dependability referred to how often a particular cated that they used some form of memory aid in 91.1 % of the memory aid "works," (i.e., yields some kind of answer) and accuracy, situations tested (see Table 3 ). Of major interest is the question to the correctness of an answer.
of whether some aids are used across more situations than oth- ers. Four were used in 10% or more of the 2,929 situations for which subjects said that they used some form of memory aid.
These four aids were, from lowest to highest, reminder notes (11.3%), mental retracing (11.9%), mental rehearsing (13.0%), and-most general of all-asking someone else (16.7%). (We were surprised by the relative popularity of relying on others.) Moreover, although two of these four memory aids were internal and two were external, internal aids were claimed to be used in more situations than were external ones. Thus, of the 2,929 memory aids associated with the 32 situations, 1,368 were internal and 1,223 were external (the remainder, 338, were combination and other aids). This difference was significant (p < .001), by a sign test applied to the numbers of times individual subjects said they would use internal and external strategies.
Generality of use for past and future remembering. Does this generality hold across all situations or are some aids used in more past than future memory situations and vice versa? The data corresponded to the latter view. The seven most often used internal memory aids and the corresponding seven external aids were applied to the 32 situations a total of 2,556 times. Internal aids were used 721 times for past remembering (28.2%) and 612 times for future remembering (23.9%), whereas external aids were used 580 times in past situations (22.7%) and 643 times in future situations (25.2%). These differences were significant, using McNemar's (1955) test for correlated proportions, x 2 0, AT = 2,556) = 11.34, p < .001. Clearly, external aids are used more generally for future than for past memorial remembering, but the opposite result holds for internal aids. Thus, when we test remembering from past and future situations, we find strong evidence for the situation-specific use of memory aids.
Generality of use in verbal and
Frequency of use across all situations. As expected, the most generally used strategies were not always used frequently in specific situations (p -.38, ns. Also see Table 3 ). Instead, of the five most frequently used memory aids (writing calendar notes, putting things in a special place, reminder notes, face-name associations, and a timer) only reminder notes were among the most generally used aids.
Frequency of use in past-future and verbal-spatial situations. External aids were used more frequently than internal aids for every situational breakdown, as shown in the top two rows of Table 4 . Even with past, heavily verbal memory situations, sub-jects said that they used external aids more often than internal ones (although this relation was nonsignificant). Overall, memory aids were rated as more frequent in future (M = 4.28) than in past (4.12) situations, F(l, 2788) = 12.83, MS, = 2.45, p < .001, but they were used about equally often in verbal and spatial situations. Furthermore, women reported using more memory aids (4.29) than men (4.11) did, F(l, 2788) = 15.73, MS C = 2.45, p < .001. The interactions were not significant.
In sum, the respondents reported that they used internal aids more broadly than external aids in past and verbal situations, whereas they used external aids more than internal ones in future and spatial situations. If memory aids were used at all, external aids were used more frequently than internal ones.
Ratings of dependability, ease of use, accuracy, and preference. To study some factors associated with situational memory-aid dependencies, the subjects rated each aid that they would use in a situation in terms of its dependability, ease of use, accuracy, and preference. External aids were rated significantly more dependable, easier to use, more accurate, and more preferred than internal aids, f{\, 2792) = 410.59, MS, = 1.98, p< .001; F(l, 2793) = 501.34, MS, = 1.92, p < .001; P(l, 2767)= 367.41, MS, = 1.75, p < .001; and F(t, 2774) -140.25, MS, = 2.63, p < .001, respectively ( Table 4 ). Note that a rating of 1 was the highest score for the preference scale, therefore, the mean for the external aids, 2.37, indicates a higher preference than the mean for the internal aids, 3.27. (The degrees of freedom for the denominators of the above F values varied because some ratings were missing.)
In addition, both the internal and external memory aids that were applied to a future situation were considered more dependable and more accurate than those that were applied to past situations, F(\, 2791) = 27.85, MS, = 1.91, and F(l, 2768) = 17.83, MS, = 1.81 p < .001, respectively. Moreover, memory aids (collapsed over internal and external) were also rated as easier to use and more accurate, in spatial than in verbal situations, ^1,2794) = 4.16, MS,= 1.88, and F(l, 2765) = 6.38, MS, = 1.75, p < .05, respectively.
In general, these ratings were highly intercorrelated for both internal and external aids (see the upper matrix of Table 5 ). Table 5 presents the correlational matrix for the internal aids above the diagonal and the matrix for the external aids below the diagonal. Preferred aids were rated as dependable, easy to use, and accurate.
Were these preferred aids also the most frequently used? Because the units of the frequency scale and the other scales differed, rank-order correlations were calculated to answer this question. These intercorrelations also were high (lower portion of Table 5 ).
Discussion
According to these self-report data, external memory aids are used frequently to assist remembering. Moreover, the use of both external and internal aids was situation specific. This result reinforces the importance of identifying the situations, but it also raises questions about the representativeness and possible selectivity of the situations. Other selections might have yielded different results. Nonetheless, the situations tested in Study 1 were chosen to represent predetermined, principled criteria and to reflect common memory tasks, thus they should constitute a useful, informative sample. The most important outcome is the apparent widespread use of external aids, not a precise determination of the exact frequency of use of each aid.
With these caveats in mind, we note that the participants reported that they used external aids more generally than internal aids for future remembering, whereas they used internal aids more generally than external aids for past remembering. Internal aids were used in more of the tested siuations than were external aids, a result that differs from Harris's (1980) findings. The reason for this discrepancy may well reside in methodological differences. Harris's subjects rated the frequencies of use of memory aids in general (no situations were described), whereas our subjects rated the frequencies with respect to specific situations. His results and ours can be reconciled by assuming that his subjects were more likely to envision future than past situations and that they then associated external memory aids with the future versions.
External aids tended to be used more frequently than internal aids, although the differences were not always statistically significant. The relatively lower use of internal aids was even true for those aids that produce marked improvements in recall in the laboratory, such as mnemonic devices (e.g., Bellezza, 1981; Bower, 1970; Higbee, 1979; Morris, 1977; Paivio, 1971; Roediger, 1980 ).
Study 2
Study 2 compares the external and internal memory aids that students report using to remember to do things or to remember some information. 1 We tested remembering in past situations in Study 2 for three reasons. First, the estimates of use should be more accurate for aids used in the past than for those that might be used in the future. Second, previous tests of memory to perform actions have studied applications for the future (e.g., Meacham & Leiman, 1982; Kreutzer et al., 1975) . External aids tended to be preferred to internal aids for remembering to perform upcoming actions. We wanted to test the use of such memory aids for remembering to do things in the past Third, the use of past memorial situations affords a particularly sensitive test of the use of external aids. If external aids are preferred to internal ones as reminders to do things, whereas internal aids are preferred as retrieval cues for information (e.g., Baddeley & Wilkins, 1984; Harris, 1984) , regardless of the temporal setting, then external aids will be used more generally and more frequently than internal aids for remembering to do things in the past. Internal aids would still be used more widely than external aids for remembering of past information. 1 The term prospective has sometimes been used to refer to memory to do things, whereas retrospective has been used to refer to memory for information (e.g., Baddeley & Wilkins, 1984; Harris, 1980 Harris, , 1984 Morris, 1977; Neisser, 1982) . It seemed reasonable to us to treat the dimensions of temporal reference and of information/action as orthogonal, at least until contradictory evidence emerges, so we distinguish between memory for actions or information and memory for past and future remembering. Note. For all scales except the Preference scale, the maximum positive rating was 7. For the Preference scale the most positive rating was 1.
Method
Subjects. The subjects were 108 new students from the same pool, divided evenly by sex. Half of the women and half of the men were assigned to one booklet; the other halves were assigned to the second booklet.
Materials. The format of the materials was similar to that of Study 1. The booklets contained instructions, definitions of the memory aids, definitions of the frequency and dependability scales, and eight situations. One additional memory aid was wed, first-letter associations, defined as "making words from first letters (acronyms), such as UNESCO for the f/nited Nations fducational. Scientific, and Cultural Organization." Half of the situations described memory for information and half described memory for action. To keep the situations as comparable as possible, save for whether information or action was to be remembered, we generated eight situations, each with an information form and an action form. For example, one information form read, "In the past, you probably planned to buy some food on the way home. What did you do to try to remember what to buy?" The action version read, "In the past, you probably planned to buy some food on the way home. What did you do to try to remember to stop at the store?" Note that the information version involved identifying what is to be purchased, whereas the action version explicitly stated an action to be performed. The information version did not exclude the possibility of action, but the action version required it. The form of the eight situations assigned to a particular subject and the ordering of the situations were randomized, with the restriction that remembering information and action be tested equally often for each subject and that, across subjects, each form of each situation be tested equally often.
The frequency and dependability scales were taken from Study 1. Procedure. The procedure was identical to that of Study 1, except that the subjects rated frequency of using the memory aids and their dependability only.
Results
Generality of use across all situations. As with Study 1, subjects claimed to use memory aids in almost 90% of the situations, and the generality of use varied across the situations (Table 6). Four memory aids were used in 10% or more of the eight situations, regardless of whether the task was to remember action or information. The memory aids used more generally for remembering to do things were reminder notes (18.0% of the situations), asking someone else (14.0%), mental rehearsing (12.0%), and mental retracing (7.1%). The same aids also were said to be used more generally for remembering information: The percentages were 17.2, 13.0, 12.0, and 8.3, respectively. Hence, regardless of whether the situations demanded remembering information or doing things, the subjects were more likely to try two external aids, reminder notes and asking some- Note. In each case, the entries above the diagonals are for internal aids and the entries below the diagonals are for external aids; all ps < .001. one else, and two internal aids, mental rehearsing and mental retracing, than they were to use other aids.
In these past situations, more external than internal memory aids were used, even when remembering information. Of the 1,916 memory aids mentioned for remembering to do things in the eight situations, 1,086 (56.7%) were external aids, 647 (33.8%) were internal aids, and 183 (9.5%) were combination or other aids. No memory aids were reported for 249 situations. Overall, then, the generality results suggest that external aids were used in a wider range of situations than internal aids to assist remembering to do things in the past and past information.
Frequency of use of internal and external aids.
Despite the greater generality of use of external than internal aids, the two types of aids were used with about equal frequency, F < 1, across both action and information situations (Table 6 ).
Translated into scale scores, the subjects claimed that they used both types of aids two or fewer times in the last 2 to 4
weeks. The type of memory aid interacted with what was being recalled, however, F(\, 12) = 7.04, MS e = .100, p = .02: External aids (3.72) were used reliably more often than internal aids (3.12) for remembering to do things in the past, according to a Scheffe comparison of the individual means, but the two types of aids did not differ significantly for recalling past information (M eaen ,a = 3.56; M intBnla i = 3.40). The data suggest that external aids were used more often than internal aids for remembering to do things in the past, but that the two types of aids are used with roughly equal fre-quency to access past information. These findings were not qualified by the other variables.
Dependability. Dependability ratings for the various memory aids also appear in Table 6 . As in Study 1, external aids were rated as more dependable (4.09) than internal (3.20) aids, but this difference was only marginally reliable, F(l, 12) = 3.96, MS, = .225, p = .07, and none of the other main effects or interactions were close to statistical significance.
Discussion
In general, the results of Study 2 suggest that external memory aids were used to remember to do things in the past across a wider range of situations than were internal aids. External aids also were said to be used more widely than internal aids to retrieve past information, an outcome that differed from the generality data of Study 1.
How might this discrepancy be resolved? Examination of the situations suggested that those used in Study 2 implicitly or explicitly connoted more action than those of Study 1. To pursue this possibility, we obtained ratings of the action implied or stated in all situations used in both studies.
Twenty-four new students (12 of each sex) from the same source rated all of the situations used in both experiments in terms of the action that was implied, implicitly or explicitly.
Their ratings were based on a scale that ranged from absolutely no action (1) to very obvious that action is expected to occur (7).
If the generality of use of memory aids increases with the amount of action implied by the situations, the mean ratings should be lowest for Study 1's situations, next for the information situations of Study 2, and highest for the action situations of Study 2. This is exactly the ordering we obtained: The mean action ratings were 2.68,4.32, and 6.69, respectively, F(2,69) = 8.32, MS, = .223, p < .01. These results, then, are consistent with the view that external memory aids are used in a wider range of situations that imply action than in situations that imply lesser amounts of action.
Study 3
Memory aids play at least two roles in recall. One role, common to all memory aids, is that of a retrieval cue. Some aids, such as mental retracing, alphabetic searching, timers, and photographs function mainly or even exclusively as retrieval cues (Harris, 1980) . (Of course, if the subjects were told in advance to use alphabetic cues to help them remember, this aid could also play an encoding-receding role.) The other role involves the encoding or receding of information. Examples are mental rehearsals, mnemonic systems, and rhyming schemes.
In general, internal aids seem more likely than external aids to affect the encoding or receding of information, but it is possible that the preparation of external aids also serves this function. For example, when subjects write notes to themselves, they may refine and reorganize the items, so that the list is better recalled than lists for which no notes were made, even when the notes are not available at the time of recall. In this experiment, we manipulated the instructions to use internal and external memory aids that presumably do or do not affect receding. The internal and external receding aids were imagery and taking notes, and the internal and external noncoding aids were mental retracing and a timer. Presumably, neither of these aids would lead to receding of material. These cues were present or absent at the time of recall. In addition,
past and future remembering were tested. We predicted that receding would facilitate performance regardless of whether the memory aid was internal or external, even when the memory aid is not available at the time of test. When the aids are available at the time of test, performance should be further enhanced.
To test the predictions about receding, we needed a task that could reflect changes in coding. Remembering lists of items that could be purchased at a grocery store or at an inexpensive department store met these criteria. We predicted that the ordering of items at various free recall tests would be an index of changed coding.
Method
Subjects and design. One hundred sixty new subjects from the same source were randomly assigned to the 16 cells of the 2 (internal or external memory aid) X 2 (receding or nonrecoding assumed during training) X 2 (presence or absence of aid at time of test) X 2 (past or future remembering) design. Half of the subjects assigned to each cell were female, and half were male. Because subjects assigned to the mental retracing with no retrieval cue conditions for past and future remembering received no information at any time about using memory aids, these subjects constituted control groups for past and future remembering.
Materials. Each subject studied either a list of grocery-store items or a list of department-store items. The grocery list contained 16 items commonly purchased in a grocery store and the other list contained 16 items often purchased in an inexpensive department store. These lists had been pretested and found to be equally easy to learn. The mean number of trials to reach a criterion of one perfect recall was 2.57 for the grocery list and 2.63 for the department store list. Both lists contained items from four categories (grocery list = fruits, vegetables, meats, and dairy products; department store list = living room, kitchen, bedroom, and cleaning supplies).
Procedure. All subjects performed a series of tasks. The future-remembering groups knew that recall would be tested later. The randomly ordered list items were presented at a 3-s rate, and they studied each item according to one of four conditions. In the note-taking condition, the subjects made notes that might help them remember on sheets of paper. In the timer condition, the subjects were told that a timer would signal recall. In the imagery condition, subjects were to imagine walking through the store, looking at the item, picking it up, and purchasing it. In the mental-retracing condition, no special instructions were given for initial processing.
The same procedures were used for the past-remembering groups, except that they were told that the experience was a practice run to familiarize them with the regular procedure. All subjects learned the words to a criterion of one perfect recall.
All subjects then participated in a 30-min filler task that involved learning a route through the psychology building. Next, they were tested for free recall, with or without the assigned memory aid. For the notetaking condition, the subjects' notes either were or were not present. When the notes were present, they were turned face down at the beginning of the session. The students were told that they could look at the notes if they wished to do so. The experimenter recorded if and when they consulted their notes. The imagery subjects either were or were not told to use their images to help them remember. The timer either did or did not ring for the timer subjects. If it did not ring, the experimenter signaled them to begin after the same interval as that for the other sub-jeets. The mental retracing subjects either were or were not told to use a mental retracing strategy to help them remember the items.
Results and Discussion
Learning was rapid: The mean number of trials to reach criterion was 2.43 for the grocery list and 2.41 for the department store list. No subject required more than three trials to meet the criterion. The recall results are divided into two main sections. The first section deals with correct recalls, and the second considers evidence of possible receding of the input items. These sections do not discuss sex differences or the differences between the two lists, because these variables did not yield reliable main effects nor interactions in preliminary analyses.
Recall. We predicted that recall would be higher when cues were present than when they were absent, both because the cues aid receding and hence increase the likelihood of storing the items and because the cues assist retrieval. This is exactly what happened: The mean numbers of words correctly recalled when memory aids were present or absent at the time of test were 14.72and 13.65, respectively,F(l, 144)= 191.28,;><.001. All of the Ftests had the same degrees of freedom (1, 144), and the mean square for the denominator of all was .242, hence only the values of F and their associated probabilities will be given for the rest of the comparisons.
Recall should be better when subjects knew that they would be asked to recall the items (future-remembering tests), a condition which permits the subject to prepare memory aids to a greater extent than when they were not forewarned about the memory test (past-remembering tests), and it was, M tmm = 14.61, M past = 13.76, F = 119.59, p < .001. In addition, it follows, of course, that the use of memory aids that encourage recoding, taking notes, and generating images, should yield higher recall than the use of memory aids that are less likely to induce receding, a timer or mental retracing. The data supported this prediction: The mean recall for notes-imagery, 14.48, reliably exceeded the mean for timer-retracing, 13.90, F = 54.72, p < .001. The final variable, external versus internal aids, was expected to show a number of interactions, but there was no principled reason why it should yield a main effect. Overall, however, recall was higher with external aids (notes and timer), 14.28, than with internal aids (imagery, retracing), 14.10, F = 5.07, p<. 05. More interesting and important are the interactions. Perhaps the most salient result is that the improvement in recall from past to future remembering was greater for external than for internal aids, F = 59.59, p < .001, and, as the left panel of Figure 1 shows, this was true regardless of whether memory aids were present or absent at the time of recall (the triple interaction was nonsignificant, F < 1).
Additionally, recall benefited more from the likely recode-inducing properties of external than internal aids, as shown in the right panel of Figure 1 , F = 17.48, p < .001. This result was not modified by the presence or absence of the memory aids at the time of recall, F < 1, although the relative recode-inducing properties of external and internal aids interacted with the type of recall (left panel of Figure 2 ), F = 6.62, p = .01. Use of an external memory aid such as note taking, which presumably allows for receding of the input, yielded markedly higher remembering in the future, forewarned situation than other combinations. This effect was accentuated when the memory aids were present at recall, and the benefit was greater in future than in past remembering and when the memory aids presumably had receding properties, as shown in the right panel of Figure   To recapitulate, external memory aids that are assumed to have both receding and retrieval-cue properties yielded the highest remembering when they were available at the time of the test for which the subject had prepared (future remembering). These results suggest that memory aids such as note taking and imagery do indeed afford additional opportunities to encode the input. We turn next to evidence for this claim.
The nature of the processing. If some memory aids induce greater receding of the items than others, the memory aids should produce differential evidence of chunking or categorization. To assess this possibility, chunking on both the study and the test protocols was estimated by tallying the probabilities that any given item was followed by an item from the same category. This procedure was followed for each student, and the scores were then subjected to one analysis of variance for the study notes and to another for the recall tests.
During study, the words were clustered into categories 85% of the time. Equally straightforward was the effect of more recall clustering appearing for the two recode-inducing memory aids, taking notes and imagery, than for the two other memory aids, timer and retracing, F(\, 144)= 1 56. 56, p<. 001. The receding variable interacted with externality of the aids, F(\, 144) = 12.53, p < .01, because more clustering occurred with notes, (mean proportion = .88) than with imagery (mean proportion = .72), but the clustering proportion did not differ between the timer group (M = .46) and the retracing group (M = .48). No other effects were significant. The error patterns offered further support. Almost all of the errors for the note and imagery groups were category intrusions, whereas most of the errors for the timer and retracing groups were omissions or intrusions unrelated to category.
One final prediction was that the failure to present an expected memory aid at the time of the test would suppress performance compared to the control conditions. To examine this prediction, we contrasted the mean recall for the two retracing groups that received no instructions about using retracing/either before they saw the study list or at the time of recall, 13.55, with the means for the other groups that were not told about memory aids at the time of test. The group for whom the timer was absent had a reliably lower mean, 13.05, f(38) = 3.48, p < .0 1 , than the other groups. The means and t-values for the notesabsent and for the imagery-nonreminded groups were 14.10, ;(38) = 4.3 1, and 13.90, /(38) = 2.65, respectively. Although the use of a memory aid was not explicitly encouraged for these latter groups, presumably they used the aids during study to facilitate storage.
These results suggest that it pays to make notes, even when those notes are left behind. Of course, having the notes available at the time of test permits perfect recall (but see later).
Others have noted that note taking facilitates encoding (e.g., Ausubel, 1968; Barnett, Di Vesta, & Rogozinski, 198 1 ; Peper & Mayer, 1978) and "transfer-appropriate processing" (Bransford, Franks, Morris, & Stein, 1979 
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TEST Figure I . Mean past and future remembering following use of internal and external memory aids during study when the aids were or were not present at the lime of test and when the internal and external memory aids were or were not assumed to induce receding of the list items, Study 3.
REMEMBERING ASSUMED RECODE-INDUCING CAPABILITIES
ford, 1978). Transfer-appropriate processing refers to processing the material during acquisition in a manner that resembles the processes used during the test. For example, with such memory aids as note taking and imagery, similar types of organization of the material during both acquisition and subsequent remembering should induce transfer-appropriate processing, which, in turn, would yield better performance than conditions that did not foster similar types of processing. The external storage function of note taking does not seem to be particularly important. Although the subjects in one group were told that they could turn their notes face up if they wished to do so, 7 of the 10 subjects did not look at their notes at all, 2 looked at their notes after recording 15 items, and 1 did so after writing 14 items. In other words, most of the perfect recall shown by note-taking subjects who had notes at the time of the test occurred before the subjects consulted their notes. Moreover, reanalyses of the results taking account of only the words recalled before the notes were consulted did not change any of the results. Thus, these results imply that the major facilitation of taking notes occurs before recall.
The group told simply to practice taking notes (i.e., the notetaking group assigned to past remembering) recorded reliably fewer words (M -12.4) than the note-taking group who expected future recall (M = 16), and the former group simply recorded the words in the randomized order of presentation, whereas the latter group tended to categorize the words in their notes. The difference in recall may have reflected, in part, the lesser coding by the former group. Similarly, Barnett et al. (1981) found that taking notes (and having experimenter-prepared notes) aided subsequent cued recall more than not taking or having notes, even though the notes were not available at the time of the test, a result also found by Bretzing and Kulhavy (1981) with different materials. There are limits on the effectiveness of access to original materials, however, because HayesRoth and Walker (1979) and Waern (1981) found that subjects did not necessarily draw more accurate inferences when a text was available than when it was not available. Finally, Barnett et al. noted that pretest review of the notes did not improve recall for the note takers, further indicating that the facilitation by notes did not stem from their availability as external storage devices.
General Discussion
The results pose some interesting questions. For example, what are some possible reasons that people often prefer external to internal memory aids?
External aids may be used across more situations because they are believed to be more dependable, accurate, and preferred, and easier to use than the internal aids. Despite these apparent virtues, however, the uses of external aids are curtailed by their dependence on external objects for their execution. This limiting characteristic of external aids suggests a reason 
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12. Figure 2 . Mean past and future remembering when internal and external memory aids were or were not assumed to induce receding of the list and when the memory aids were or were not present at the time of test, Study 3.
for the versatility of internal aids. Because they are mental activities, internal aids presumably are available in any situation. Harris (1980) offers another reason. He distinguishes between "pure retrieval strategies" (e.g., mental retracing and alphabetic searching) and those that involve at least some encoding (e.g., method of loci, first letter mnemonics, rhymes). Thus, pure retrieval strategies are preferred over other, more complicated and demanding strategies, an efficient approach, because if unaided memory is sufficient for recall, no unusual and costly efforts would be expended. The popularity of asking someone else supports this argument because surely it is the easiest, least memory-demanding strategy of all.
Moreover, Harris's arguments could explain the relatively low frequencies of use of some mnemonic devices, such as the method of loci, the peg-word system, and face-name associations, in Studies 1 and 2, These memory devices all require substantial encoding. These arguments do not explain the apparently widespread use of some encoding-dependent external aids, such as taking notes, however.
As already mentioned, external aids also function as external memory storage devices. Their effectiveness is not limited to this function, however, as shown by the systematically better recall of note takers than of other subjects, even though the note takers rarely consulted their notes.
We would be remiss if we failed to comment on some of the hazards of research on naturalistic memory. As Harris (1980) notes, the definition of an internal memory aid is difficult. Techniques that are learned and deliberately applied, such as mnemonic methods, clearly qualify as memory aids, but normal memory processes, such as registration and encoding, do not Even this distinction is blurred by the now common demonstrations of preattentive mechanisms and the conscious control of feature selection for processing (e.g., Garner, 1974; Lockhead, 1972; Monahan & Lockhead, 1977; Spyropoulos & Ceraso, 1977; Treisman, Sykes, & Gelade, 1977 ; but see Jones & Martin, 1980) .
Neither our results nor those of others investigating memory in naturalistic settings (Harris, 1980; Hart, 1965; Herrmann, 1982; Herrmann &Neisser, 1978; Higbee, 1979; Morris, 1978; Neisser, 1982; Wilkins & Baddeley, 1978) implies that memorial processing differs from that induced in standard laboratory settings.
We conclude that the role of memory aids in memory is a challenging problem. If people actually use these aids as generally as they claim, then the roles of memory aids and the factors governing their use must be addressed by comprehensive models of memory.
